Haemangioblastomas present in nervous system are noticed to occur in correspondence with Hippel-Lindau diseases (VHL). With uncertain origins, Haemangioblastomas are tumours that does not poses any serious threats to an individual's health but may become risky in various cases. There are various symptoms of this disease with easily approachable treatment methods. Some of the methods of treatments are mentioned in this report, namely; radiotherapy, Everolimus as systemic therapy, numerous types of chemotherapy suitable for this disease, resection surgery, microsurgical surgery, Bevacizumab treatment, and craniospinal radiation. W i t h t h e e v a l u a t i o n a n d e x a m i n a t i o n o f t h e H B (Haemangioblastomas) tumour it is considered that the occurrence of this specific tumour is still unidentified. In some cases it is considered that individuals having the hereditary disease of Hippel-Lindau (VHL) are affected with the existence of Haemangioblastomas. According to the researchers, HB tumour has the capability of occurring at any age, with differing symptoms. The symptoms usually appear or disappear according to their nature depending on the size and location of the Tumour. Referring 25 different researches and case studies, the researchers are unaware of the real reason of its occurrence, however the symptoms and location of this tumour are similar in most of the cases. Most of the common locations are known to be cerebellum and spinal cord. Within these researches, other case studies are involved that are referring the similar scenarios. A number of treatments are provided according to the nature and condition of each patient as conditions differ with reference to the nature of patients, as with reference to the case studies; most common patients residing are between the age of 40's-70's.
Literature Review
Hemangioblastoma is considered as one of a kind of tumor that is highly vascular in nature and it can appear as benevolent. This type of tumor spreads itself to the spinal cord of the human body, replicating into the cells of the brain and the retina i.e. tissues lined at the back of the eye that are sensitive to light. Among the brain tumors, this kind of tumor is reported to conclude to the 2% of all kinds of tumors in the brain. It can even lead to other symptoms like the sensory loss, coordination and balance problems, weaknesses, headaches or lead to hydrocephalus i.e. a cluster formation of fluid from the spine into the brain. However, this type of tumor can take place intermittently. On the contrary, few people may develop the tumor as a result of von Hippel-Lindau, which is a category of a genetic syndrome. People with such genetic syndrome tends to develop various different tumors with the spinal cord and the brain during their life span.
Dissemination refers to the dispersal of the disease. Hence, Hemangioblastoma dissemination refers to the dispersion effect of the tumor in the human brain, eyes and spinal cord. The first case of Hemangioblastoma occurred in 1943 where the autopsy studies were found to be too complicated, while another similar case was identified in 1981 [1] . Both the patients died of complications. However, in 1991 postscript case report of a patient with Hemangioblastoma along with the follow-up information was first recorded.
Hemangioblastomas are known to produce a high number of red blood cells in the bloodstream, as this is associated with erythropoietin hormone. This gives rise to paraneoplastic syndrome. Initially the diagnosis is made through CT scan, MRI scans or Ultrasounds through which the low or high attenuation regions are observed and are generally referred to CT. Mostly the tumor is treated with surgical excision, but there are other treatment methods like Gamma Knife Radiosurgery and Linear particle accelerator method (LINAC) [2] . These treatments are also used to treat recurrence, since Hemangioblastoma dissemination recur in 20% cases. Excision is successful in most cases if the tumor is diagnosed at an early stage.
The risk of occurrence of Hemangioblastoma is equal in both, men and women. However, it have been observed that Hemangioblastoma occurs at much younger ages, especially the ones with VHL syndrome. The occurrence of Hemangioblastoma is mostly in regions like cerebellum, spinal cord and brain stem, although it can occur in any part of the brain. Early symptoms may include loss of sensory abilities, difficulties in keeping balance and coordination, intense weakness sensation [3] . In the conventional surgery, the surgeon removes the tumor completely, while in the stereotactic radiosurgery involves radiation exposure to rescind the tumor. This treatment can be carried after six months interval. The treatment is more useful for tumor that is located in the part of the body where excision is difficult [1, 3] . According to Nguyen [2] , Hemangioblastoma is considered as a First Grade Tumor by the World's Health Organization (WHO). It is said that it primarily disturbs the entire central nervous system and the related parts, extending its effects on the kidneys, pancreas and the liver. According to research conducted by WHO, the tumor accounts abrasions in these organs mostly occur after posterior fossa Hemangioblastomas resection, which happens due to the hindered development of the tumor cells evolved from surgery. The diagnosis of this resection of posterior fossa Hemangioblastomas is still undiscovered or is researched upon with the least significant studies. Research has been conducted by Sun-Yoon Chung, Sin-Soo, and Jae-Hyun Park [3] , published in the BTRT (Brain Tumor Research Center) journal. The article denotes the dissemination of general HB tumor, but the study does not involve the genetically mutated Von Hippel Lindau cases. However, the study does discourse over Von Hippel Lindau, evaluating that germline mutation is what causes autosomal dominant neoplasia syndrome. The article discourses over stages of growth and regrowth of tumor represented in four cases with diagrams and conclude that the exact mechanism of HB dissemination is still unknown. The study also concludes that surgeons should take care of cell spills while performing HB surgery and that the occurrence of HB without VHL is rare.
Another similar study conducted by Franco, Arie et al. reports a case of a 74-year old male patient who has a resection of HB, 12 years prior [4] . The study suggests that the gold standard for the diagnostics of VHL can be through genetic testing. Furthermore, it represents very rare cases of HB occurrence and the rarity of supratentorial lesions, which exhibits the cerebrospinal fluid flow patterns while HB spreads. A case of a man, aged 52 years old, was discussed in the research conducted by Jorge Marin, Edgar Gerardo and Mauricio Castillo from the department of radiology and Neurosurgery, which involved various samples of patients who had received prior treatment with the advanced tumor [5] . The study discussed the case of this man representing that the man had a fever and suffered altered mental status after eight years of Hemangioblastoma resection surgery of the right cerebellum. The study concludes that the survival median of such patients was five to six months.
A case study over intramedullary Spinal cord tumors exhibits that 50 to 70% of tumors contain cyst formation that is associated with syrinx [6] . The study also concludes that HB ratio is higher in males and that with the apparent autopsy, there are p o ss i b i l i t i e s t h a t t h e pa t i e n t ca n re m a i n asymptomatic during their lifespan. Furthermore, the study explains the structure of HB i.e. a dense vascular network of capillary channels that contains lipid-laden stromal cells pericytes and endothelial cells. The research focused on the surgical treatment of cerebella Hemangioblastomas uses the method of evaluation of HBL through radiological images, hospital charts and other records of operations, to generate scores via Rankin scores [7] . The study concluded that the resection of cerebellar HBL should be carried out when the tumor is enlarged. The surgery must be aimed to minimize the bleeding during intraoperative activities. In addition, this study also concludes that surgeons must carry out the VHL gene mutation test before carrying out any further procedures. An article was written Hemangioblastoma and its fundamentals include discussion over capillary Hemangioblastoma and sporadic Hemangioblastoma [8] . The author explains that the tumor is relatively uncommon as compared to other categories of the tumor. The study also p o i n t s t h e m e t h o d fo r t h e o ccu r re n ce o f symptomatic Hemangioblastoma and sporicidal Hemangioblastoma including resection through radiation therapy and surgery. The study also discusses the index case of cerebellar HB that was defined by Jackson in 1872 [9] .
According to Huijuan Shi, a 51-year-old patient was found to have a 31×30 mm cystic mass through tomography scan [10] . Various tests revealed that the tumor cells positive with CgA, S-100 protein, CD56, inhibin-α, NSE and Syn. However, these cells were found to be negative for HMB-45, CK, Melan-A, CD68, and SMA. The study also describes the structure of HB similar to the structure of mimic liposarcoma and liboblasts. The study points out the Doyle and Fletcher case study in which 22 sample cases of HB are discussed, through which it can be shown that some patients suffered persistence diseases after the resection of HB [11] . A study conducted over innocuous lesion in perilous locations indicated the re s u l t s f ro m a n a l y s i s o f b ra i n -s t e m m i n g Hemangioblastomas by observing it in 19 different patients [12] . The study aimed to explain the effects of cerebrospinal fluid diversion procedure. The average size of the tumor in the study was evolved to be ranging from 1.06 to 3.34 cm. the study makes use of various structure analysis and concludes that despite the turbulent perioperative period, substantial enhancement can be made for the neurological status through the extirpation of the stem of the brain that has HB. A case and literature review over intramedullary and intratumoral hemorrhage in spinal Hemangioblastoma [13] , signifies over a case described of a 42-year-old woman, having a history of four years. The patient suffered from issues like vomiting due to lower left extremity. The imaging was done through resonance imaging which exhibited the enhancement of intramedullary tumor at level C2. It also identified intramedullary hemorrhage. However, the case showed that the patient was found completely recovers within two months as she had no other deficits of sensorimotor. Thus, the study was helpful to identify that demonstration of postoperative neurological recovery is possible in patients with a c u t e i n t ra m e d u l l a r y h e m o r r h a g e w i t h i n Hemangioblastomas.
It was found that HB that existed with VHL was curable with surgery and had a very low recurrence rate. However, the study clearly demonstrated that most of the occurrence of HB tumor resulted from resection that was carried out previously in most cases [14] . On contrary, the study reported that sporadic spinal Hemangioblastoma was not found to recur without the symptoms. Out of all the patients, one of the patients was found to have tumor recurrence after nine years of radiographic and neurologic stability and a four and a half years of complete resection. Signs of chronicity were observed in the assessment of optic nerve Hemangioblastoma, in a research paper that indicated that there were extremely rare cases noted as far as the optic nerve Hemangioblastoma was considered [15] . However, these rare optic tumors were generated with von Hippel Lindau in every case. The study also discourses over the optic HB tumor case of a 25-year-old female. The analysis reported that the female exhibited slow unilateral progressive optic nerve lesion. This caused oedema of bilateral optic tract and decreased vision. The patient was treated and monitored for six continuous years onward.
In the Doyle and Fletcher's case study, 22 cases of HB were selected (age range from 27 to 79) for clinical p a t h o l o g i c c h a ra c t e r i z a t i o n o f p e r i p h e ra l Hemangioblastoma [11] . The average HB tumor size was reported to be 4 cm, ranging from 1.3 to 15 cm in size. There were three HB tumors that eroded adjacent to the bones, while only one extended in the pleura. On the other hand, six tumors were recorded to be poorly margined. The common feature between the samples was the composition of the tumor, as all of these tumors were comprised of micro vacuolated and plump spindle cells population. The cytoplasm of these cells was clear or pale eosinophilic. There was no identification of lymphovascular or necrosis invasion. One of the research conducted by Kondo et al., evaluated cerebrospinal fluid dissemination through the therapy of boron neutron capture method (BNCT) [16] . The study conducted in Japan diagnosed high graded gliomas. The article shows intraventricular cerebrospinal fluid dissemination (CSFD) and subarachnoid as the most consistent cause of death in tumor-related cases, although CSFD was not observed as the standard therapeutic method. Total of 87 patients was diagnosed after the treatment in prior years. The tumors were diagnosed against IDH1R132H and Ki-67 molecular markers. The research a s s i s t e d t o re p re s e n t t h a t p ro p e n s i t y o f dissemination of these tumors through CSF by BNCT had increased. A review that was performed on neoplastic meningitis and cerebrospinal fluid dissemination in primary brain tumors showed that CSF cytology results in neoplastic meningitis' therapeutical response [17] . The study indicates that the survival rates of the tumor patients after the central nervous system directed therapy differs depending on the primary conditions and that there is a need of new method adoption for the optimal treatment neoplastic meningitis, as it has been poorly explained.
The aim of one of the studies conducted over posterior fossa's Hemangioblastomas, was to describe the results of microsurgical treatments of Hemangioblastoma of the posterior fossa [18] . The researchers analyzed postoperative results of patients between 2005 and 2015 along with the associated symptoms and image findings relevant to patients' sex and age. Out of 16 cases, 5 were of females and 11 of males. It had been observed that the lesions were solid which constituted to 31% of cases, and the major symptoms were found to be of the cerebellar syndrome and headache in 43% s a m p l e p o p u l a t i o n . H o w e v e r, i n t ra c ra n i a l hypertension syndrome was observed in the 25% of sample patients. A patient expired due to the complications of post-operation while two patients were noted to develop ataxia and one patient had a CSF leakage. The conclusion was derived that with low rate morbi-mortality total resection is possible.
The diagnoses of low Hemangioblastoma associated with negative pressure indicates that hemorrhage of a m i d d l e -a g e d m a n w a s t r e a t e d w i t h a ventriculoperitoneal jolt and then suffered resection through Meckel cave Hemangioblastoma and whole brain radiation treatment [19] . The patient suffered worse symptoms later of LHP, which was treated by valve less ventriculoperitoneal shunt at ultra-low pressure. Unusual cerebellar Hemangioblastoma case is described in the research by Ayako et al. in which a Japanese patient of 35 years suffered from blurred vision and occipital neuralgia [20] . Posterior cranial fossa tumor was revealed by resonance imaging. The patient had previously suffered extensive proliferated cellular Hemangioblastoma. The tumor was positive for the vascular endothelial growth factor, CD56, vimentin, INI-1, and inhibin A. 1% Ki-67 labeling index was found. However, after 14 months there were no traces of recurrence.
Aggressive Hemangioblastoma without VHL is also discussed in a report in which a 55-year-old woman w h o w a s d i a g n o s e d w i t h s p o r a d i c Hemangioblastoma but the VHL gene test was proved negative [21] . However, the woman had temporal mass was thought-out as meningioma. Three years later she was diagnosed with disseminated HB compatible with VHL disease. In conclusion, it was presented that this kind of HB is the aggressive type of HB. A male patient complaining of a severe headache was examined and reported for Hemangioblastoma where the patient was found to have no sign of neurological deficits in the central nervous system, however, the MRI showed 29x28x21 [22] . The patient was identified suffering from HB due to cerebellar tonsillar herniation and pressure effect over cerebral peduncles. Hence, HB can be identified in case of such symptoms. Another study concluded intramedullary Hemangioblastoma should be kept in mind by the neurosurgeons as it may be offered with the Chiari malformation symptoms [23] . The study further indicated that spinal Hemangioblastomas are included in 1.6 to 2.1% of all kinds of tumors in the spine. The 21-year-old female discussed in a lost sensation of pain due to sensory loss after CSF Hemangioblastoma.
A woman with 22 weeks of pregnancy reported for HB developed ataxia and weakness and poor n e u ro l o g i c a l co n d i t i o n s [ 24 ] . D e s p i t e t h e ventriculoperitoneal shunt surgery the conditions kept getting worst. However, after the resection of cerebellar HB, she delivered a healthy baby and recovered herself. The research concludes that HB may warrant CSF diversion surgery in pregnancy hence, neurosurgeons must consider surgical interventions when treating obstetrically. Another reciprocal effect of pregnancy was discussed with VHL lesions disease by analyzing imaging reports and medical charts [25] . It was discovered that 17% of all pregnancy HB complications involved VHL diseases. Hence, it was concluded that other VHL disease intensifies the VHL HB during pregnancy, therefore surveillance is necessary. A case of a 15-year-old boy with intermittent vomiting and headache has been discussed in the report [26] . The case was identified to be supratentorial HB case which is rare. The study concludes that HB is a radio resistant tumor and could not be treated with high radiation as it will scatter lesions in the CNS. Moreover, the researcher emphasizes the importance of testing for supratentorial evaluation.
The tumors are reported with 225 sample patients' history and cases with VHL [27] . The patients harbored Central Nervous system hemangioblastoma where supratentorial tumors were found to be 1% of all tumors, brain stream tumor of 7%, cerebellum tumor comprising to 45%, spinal cord tumor of 36%, nerve root HB 0.3% and cauda equine HB of 11%. Hence, it was shown that nerve root HB cases were the rarest and cerebellum HB cases had the most occurrence. It was concluded that there was a faster growth of HB observed in male, as compared to women. The report concluded that central nervous system VHL can be linked to germline deletion partially and with the male gender. Moreover, nonsurgical therapies can lead to unpredictable growth of tumor in various parts of the central nervous system. Therefore, the asymptomatic treatments are necessary as judicious treatment methods may lead to clinical instability at any point without enduring positive results.
The treatment of antiangiogenics for multiple central nervous systems is represented through the study in which limited surgical options and metastatic treatment with systematic treatment is observed [28] . The study also relates to surgery compared to other standards and suggests that there is no standard of care beyond surgery. Two patients are discussed in the paper that possessed multinodular HB. The growth of tumor was observed which was treated with radiological stabilization treatment involving bevacizumab that is considered as an antibody against the growth of vascular endothelial. The natural history of central nervous system Hemangioblastomas with Von Hippel-Lindau was assessed with evaluation of associated rates of impairments and mortality [29] . Several patients were taken for calculation of related rates, along with the review over the history of the tumor. Patients' history was utilized to generate conclusions. The study contained data analysis of 2 years and they are follow-ups considering the clinical data, laboratory genetics, serial imaging, and prevailing data. This study also concludes that germline deletions are associated with HB which is dominant in the male population. The study further continued to provide exposure by evaluation through neurological examinations of patients along with Karnofsky Scale score assessment. Furthermore, the study relates to the fact that the size of the lesion does not define the tumor and its location. However, the findings of the report to support the onset of symptoms that are related to central nervous system Hemangioblastoma after surgery.
Finally, in another report on the vascular transformations resulted from central nervous system Hemangioblastoma are detailed [30] . The study relates to the fact that VHL syndrome can give rise to them in critical locations that may be extremely difficult to resect through surgery. Thus, the progression of HB can be derived from high levels of vascular endothelial growth factor. The researcher created a hypothesis that bevacizumab affects the vascular endothelial growth factor thus, resulting in positive results for removal of the tumor. The final conclusion justifies the hypothesis as bevacizumab has been proved to a significant method for the regression of HB tumor, especially for patients with unrespectable organs. The method has been found to be a valuable source for the research over the resection of other tumors as well.
The table below indicates significant findings of v a r i o u s r e s e a r c h e s p e r f o r m e d o v e r
Hemangioblastoma, its treatment, symptoms, survival rates etc. 
Meta-Analysis
According to the mentioned 25 researches with a number of case studies involved, researchers are not sure about the reasons behind the occurrence of Hemangioblastomas. According to the researches m e n t i o n e d i n T a b l e 1 , t h e l o c a t i o n o f Hemangioblastomas is almost similar in a number of cases, For instance, in many researches, the location is Cerebellum and spinal cord. Treatments provided in these cases are; surgery, radiotherapy, everolimus as systematic therapy, irradiation, chemotherapy, resection surgery, microsurgical surgery, Anti-VEGF therapies, anti-HIF1α therapies, IFN-alfa-2a, thalidomide, Boron neutron capture therapy, radiation therapy, adjuvant chemotherapy with temozolomide, adjuvant therapy surgical resection, v e n t r i cu lo p e r i to n eal s h u n t w i t h re s e c t i o n , pathological diagnosis, ventriculoperitoneal shunt, Acute flexion Surgery in sitting position, surgical excision of the lesion, CSF diversion, a left-sided ventriculoperitoneal shunt procedure, Radiosurgery, suboccipitalcraniectectomy, and gamma-knife therapy, Ventriculoperitoneal shunt extended the endoscopic transsphenoidal approach, craniospinal radiation, and Bevacizumab treatment. The treatments used all come under the similar examination and evaluation; however the types of these surgeries are all together different from each other. According to the autopsy report data, at least 17 researches out of 25 shows that patients are still alive after their required treatments. Within these case studies, there are a number of other case studies involved.
According to the mentioned researches, the common evolved factor of Hemangioblastomas is that it differs from majority of the common tumours; these tumours are found in a specific location in a large amount of blood. The most common result found in this research is considered to be the common tests; these tests are commonly used according to the visual tests. These treatments and tests are considered as painless and non-invasive. Finally, The most differing element in these researches is the age group found of patients, commonly there isn't a large amount of adult patients, however there are some adults involved, however, the most common age groups for this issue are from 40's-70's.
Summary
It has been observed from the examination and evaluation of all the cases described above that the researchers are not sure why Hemangioblastomas occur. They really know that people with hereditary diseases called von Hippel-Lindau (VHL) often develop Hemangioblastoma. About Hemangioblastoma differs from other common tumors in its specific location and in a large amount of blood. Magnetic resonance and CT are the most commonly used visual tests. These painless and noninvasive tests provide detailed images of the tumor and the inflated tissues that surround them. Ultrasound, another noninvasive detection method, can also help the doctor find a tumor. If other tests do not lead to a diagnosis, a more complex visualization may be required. This is called [2] spinal angiography. If the Hemangioblastoma is treated successfully, long-term complications are unlikely to occur and symptoms must be stopped after successful extraction or removal of the tumor. However, if the Hemangioblastoma grows in the brain and damages the nerves, there can be permanent complications. As soon as the patient receives treatment for Hemangioblastoma, regular check-ups are important. Surgeons should pay attention to the formation of new tumors or the recurrence of tumors.
